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RECIPROCATING SAW FOR USE IN 
VARIABLE ANGLE AND MULIPLE DIRECTION 



PRELIMINARY AMENDMENT 



Prior to examination of this application, please enter the following Preliminary 
Amendment. 



IN THE SPECIFICATION: 

Please accept the attached substitute specification, to replace the specification as filed. 
A maiked-up copy of the specification is also attached, showing changes to the specification in 
brackets for material that was deleted, and underlined for material that was added. 

CERTIFICATION UNDER 37 CFR §1.10 

I hereby certify tiiat this correspondence and the documents referred to as enclosed are being deposited 
with the United States Postal Service on date below in an envelope as "Express Mail Post Office to Addressee" 
Mail Label Number EV03S531640US addressed to Commissioner for Patents, Box PCT Application, Washington. 
D.C. 20231. * 

Dated: February 12. 2002 




IN THE TITLE; 

Please change the Title to: RECIPROCATING SURGICAL TOOL FOR USE AT 
VARIABLE ANGLES AND IN MULTIPLE DIRECTIONS. 



IN THE CLAIMS: 

Please accept amended Claims 1- 4 as follows: 

1. A reciprocating surgical tool for use in an oral cavity operation, comprising a handle, 
a neck extending from said handle at a first end, and a head case coupled to a second end of 
said neck; a motor mounted inside of said handle; a slider shaft mounted inside of said head 
case having have an angle of approximately 90"" with respect to a longitudinal axis of said neck; 
a slider movable in a linear reciprocating direction along said slider shaft; a tool member 
mounted to said slider for performing said oral cavity operation; and a power linkage device 
coupled between said slider and said motor for converting rotation power of said motor into 
linear reciprocating movement of said slider, whereby a direction of the oral cavity operation 
performed by said tool member mounted to said slider forms an angle of approximately 90° 
with respect to the longitudinal axis of the neck. 

2. A reciprocating surgical tool according to Claim 1, wherein said power linkage 
device comprises a linkage shaft inserted into said neck, such that both ends of said linkage 
shaft are supported by a bearing, one end of said linkage shaft being directly coupled to said 
motor while the other end of said linkage shaft has an expanded member at which an eccentric 
groove is formed, and a pin, a first bent end of the pin being inserted into said eccentric groove 



of said expanded member and a second bent end of the pin being inserted into an eccentric 
groove of said slider, respectively. 

3. A reciprocating surgical tool according to Claim 1, wherein said power linkage 
device comprises a gear element coimected to a rotation shaft of said motor so as to convert the 
direction of rotation movement of said motor into a right angle; an eccentric wheel shaft 
coupled to an end of said gear element; and an L-shaped link located within said head case, 
such that an arrest point of said L-shaped link is fixed to said head case by a first hinge, an 
upper end of said L-shaped link being coupled to said slider by a second hinge, and a lower end 
of said L-shape link being connected to an eccentric wheel by a rod. 

4. A reciprocating surgical tool according to Claim 1, wherein said power linkage 
device comprises an eccentric wheel coupled to an end of said motor; and a second sUder for 
linear reciprocatmg movement along a slider shaft being position within said handle for 
coupling to said eccentric wheel; and wherein said slider and second slider are connected by a 
lever having at a center thereof a rotation shaft. 

Please add new Claims 5-13 as follows: 

5. A reciprocating saw for use in an oral cavity bone cutting operation, 
comprising: 

a handle; 
a motor; 

a linkage for converting rotating power of said motor into linear reciprocating 



movement; 

a slider shaft mounted at and end of said linkage having an angle of approximately 90"^ 
with respect to the linkage; and 

a slider, for attaching one of a saw and a file, which moves reciprocatingly along said 
slider shaft, whereby a direction of a bone cutting operation performed by the saw or file 
attached to said shder forms an angle of approximately 90'' with respect to a longitudinal axis 
of said handle. 

6. A reciprocating saw according to Claim 5, fiirther comprising a switch for turning 
on/off the motor. 

7. A reciprocating saw according to Claim 5, wherein said linkage includes: 

a linkage shaft connected between the motor and the slider for transmitting the rotating 
power from the motor to the slider; 

the slider having at least one eccentric groove; and 

a pin having a pair of bent ends, such that one bent end is inserted into the eccentric 
groove of the slider while the other end is inserted into an eccentric groove of the linkage shaft, 
whereby the rotating power of the motor is converted into linear reciprocating movement of 
slider. 

8. A reciprocating saw according to Claim 7, further comprising at least one bearing to 
support the linkage shaft. 



9. A reciprocating saw according to Claim 7, wherein the linkage has a curved shape 
for adjusting a working direction and bone cutting direction. 

10. A reciprocating saw according to Claim 5, wherein the linkage includes: 

a gear element consisting of two gears perpendicularly engaged with each other , one of 
which is connected to a rotation shaft of said motor and the other of which connected to an 
eccentric wheel shaft, in order to convert a direction of rotation movement of said motor into a 

right angle; 

the eccentric wheel shaft being connected to a rod so that the rotating power of the 
gear is transferred to the rod; 

the rod being connected to a lower portion of an L-shaped link so that the reciprocating 
movement of the rod is transmitted to the lower portion of the L-shape link; and 

an upper portion of the L-shaped link being connected to the sUder such that it pivotably 
moves up and down along the shder by transmitted movements of the rod through a hinge, 
whereby the rotating power of the motor is converted into a linear reciprocating movement of 
slider. 

1 1. A reciprocating saw according to Claim 10, wherein the L-shape hnk is installed in 
a head case at an end of the linkage opposite said handle. 



12. A reciprocating saw according to Claim 5, wherein said linkage mcludes: 
a eccentric wheel coupled to an end of the motor; and 



a second slider connected to the eccentric wheel and for reciprocating movement along 
the slider shaft; wherein the slider is connected to the second slider by a lever having at a center 
thereof a rotation shaft. 



13. A reciprocating saw according to Claim 12, wherein the lever has a bent shape. 



By this Amendment, it is respectfiiUy requested that the substitute and amendments to 
the Claims and Title be entered prior to examination of this case. Claims 1-4 have been 
amended and claims 5-13 have been added. No new matter has been added by this 
amendment, and the amendments made were to place the application into proper form and to 
correct numerous grammatical errors. Favorable consideration of the application as amended is 
respectfiiUy requested. Early favorable action is earnestly solicited. 

Should the Examiner feel that a telephone or personal interview may facilitate 
resolution of any remaining matters, he is respectfiiUy requested to contact Applicant's attorney 
at the number indicated below. 
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Marked-up Version of Specification in Accordance with 

Requirements under 37 C.F.R. §1.121 

RECIPROCATING SURGICAL TOOL fSAWI FOR USE AT flN] VARIABLE 
ANGLES AND HNl MULTIPLE DIRECTIONS 

BACKGROUND OF THE INVENTION 



1. Field of tlie Invention 

The present invention relates to a [reciprocating] surgical saw for use in [cutoff of oral 
cavity bone] a bone cutting operation, and more particularly, to a reciprocating saw for use in 
cu tting [off of] oral cavity bone^ [in which] when an oral cavity bone cutting operation [can be] 
is performed by a linear reciprocation movement [at] of the reciprocating saw blade without 
[being restricted] restriction with in an approach direction. 



2> Background Art 

Reciprocating saws for surgical cutting operations of oral cavity bone [is] are [mainly] 
commonly used in plastic surgery. Since a bone cutting operation is preferably performed in a 
narrow space of the oral cavity, it is required to minimize the size of the reciprocating saw used 
therein. In addition, the optimization [in] of bone cutting directions [affects] significantly 
affects [to] the degree of difficulty, in a required limited time period, and pre-treatment for a 
surgical operation will also add to optimization of the procedure . However, a conventional 
surgical [cutter] cutting saw does not provide such [an] optimization of the surgical procedure . 

As a conventional saw for surgical cutting operations, there [is] are a sagittal saw, the 
saw blade o f which is formed in the same direction as a handle thereof, as shown in FIG. 10, 



and an oscillating saw, the saw blade of which [saw blade] is fonned to allow cuttings in a 
perpendicular direction with respect to a handle of the saw, as shown in FIGS[s]. 11a and 1 lb 
even though the saw is installed the same direction as the handle thereof The sagittal saw 
[type] has a problem in that changing cutting directions [change] is not easy and [an] a large 
external cutoff portion [becomes large] is inevitable [so as] to ensure a certain space required 
for [insertion] inserting a saw and [bone] cutting a bone [since] because the approach direction 
of the saw is the same as the direction of cutting a bone [and bone cutting direction are the 
same]. The oscillating saw also has a problem in that the efficiency of the cutting operation is 
low and determi ning fation on] the direction for bone cutting is extremely difficult to form a 
circular shape [since cut-off portion is fonned as a circular shape]. 

For example, when a protruding[ed] portion of a mandible 100 has to be removed by 
being cut in a circular shape, the sagittal saw has [shows] an excellent cutting force. However, 
as shown in FIG. 10, an additional cut-off portion 101 is required to be fonned at an outer skin, 
which delays a recovery time period and makes the surgical operation more complicated. The 
oscillating saw is advantageous in that the pre-cutoff portion can be minimized by inserting the 
saw blade thereof after partially cutting the oral cavity (oral cavity cutoff portion 102). 
However, as shown in FIG. 11a, when an upper portion of the mandible is cut-off (at point p), 
the saw handle is caught by the oral cavity cutoff portion 102, which causes difficulty in 
determining [determination on] directions and angles. 

A typical oscillating saw is generally used [employed] when a bone cutting operation is 
performed in a direction of an angle different firom the direction of the saw handle. However, if 
the angle is not perpendicular to the handle, i.e., if the angle is not 90° with respect to the 
handle, or a circular action is partially included, [thus making] tiie cutoff operation is 
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inefficient. (R[r]efemng to FIG. 1 lb, when tiie cutting operation is to be perfonned in x-axis 
direction, M efficiency of cutting operation is degraded since a circular action occurs, forming 
an arc at x-y surface^ 

Summary of the Invention 

Therefore, it is an object of the present invention to allow m easy change in cutoff 
angle in a narrow space, minimization ofa [in] pre-cutoff portion, and enhancement in [an] 
[in] efficiency of the cutoff operation. 

To accompUsh the above object of the present invention, there is provided a 
reciprocating saw for use in a cutoff procedure for [of] oral cavity bone^ [in which] when the 
saw blade operation portion has a minimized size so as to allow for its [an] effective use in a 
narrow space, and a_saw blade or a file reciprocates linearly while [at a state] maintaining a 
predetermined angle with respect to an ^proach dnection, to tiiereby allow a fi-ee setup of bone 
cutting directions. 

Brief Description of the Drawings 

FIG-1 is a side sectional view of [illnstratfts a basic configuration of] a reciprocating 
saw according to the present invention; 

FIG. 2a is a side elevational view of [ilhistratRs an external shape of] the reciprocating 
saw shown in FIG[ig]. 1; 

FIG. 2b is a side partia l sectional view of [illustirates] a reciprocating saw having two 
slider axes according to a[n] preferred embodiment of the present invention; 
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FIG. 3 is an exploded perspective view [illustrating a configuration] of a slider coupling 
portion for the saw blade according to the present invention; 

FIG- 4 is a side sectional view of [illustrates] a modified configuration of a 
reciprocating saw shown in FIG. 1 [according to the present invention]; 

FIG. 5 illustrates several types of saw blades and files for use with [adopted to] the 
present invention; 

FIG- 6 is a side s ectional view of another preferred embodiment of [illustrates] a 
reciprocating saw according to [another embodiment of] the present invention; 

FIG. 7 is a side sectional view of [illustrates] a modified configuration of the 
reciprocating saw shown in FIG. 6; 

FIGS[s]. 8a and 8b are sectional views of [illustrate still] another preferred embodunent 
of the present invention; 

FIG. 9 is a side ele vational view showing the reciprocating saw [illustrates a state 
where] when the reciprocating saw of the present invention is in use [apphed]; and 

FIGS[s]. 10, 11a, md [through] 1 lb illustrate configurations and use states of a 
conventional sagittal saw and a[n] conventional oscillating saw. 



DETAILED DESCRIPTT QN OF THE PREFERED EMBODIMENTS rinventinn] 

A preferred e mbodiment of the present invention will be described hereinbelow with 
reference to the accomnan ving drawings. In the following description, like reference numerals 



identify^ similar or identical element s throughout the several views, while well-known functions 
or constructions are not described in detail so as not to obscure the invention in unnecessary 



detail. 



Referring to FIGS[s]. 1 through 3, a reciprocating saw of the present invention includes 
a handle 1, a neck 2 which is extended from ^ handle 1, and a head case 3 coupled to [an] M 
other end of neck 2. In detail, handle 1 [has] includes [inside thereof] in the case of the handle 
h, a motor 4, and head case 3 [has] includes [inside thereof] a sUder shaft 5 which forms an 
angle of approximately 90° with respect to longitudinal direction of the neck 2. Slider 6 is 
moimted on slider shaft 5. and saw blade 8 is mounted to slider 6 to perform a linear - 
reciprocating cutting motion along tiie slider shaft 5. Slider 6 and motor 4 are connected by a 
power hnkage device 7 for converting die rotating[on] power of motor 4 into a linear 
reciprocating cutting motion of slider 6 and transmitting the converted motion[. Thus,] to a saw 
8 or a file 9 attached to die sHder 6 , which performs a liner reciprocating cutting motion. 

Handle 1 is preferably sh^ed as a cylinder to which die force of an operator is applied 
when a bone cutting operation is performed. Handle 1 includes in the cvlinder case of handle 1 
[inside thereof] a motor 4, and outside thereof a switch la which turns on/off the motor 4 so as 
to control the cutting operation of the reciprocating saw . 

Neck 2 connects tiie head case 3 with die handle 1, and is extended from &e handle 1 in 
such a manner that the size of neck 2 is minimized to faciUtate [so as not to disturb] ihe 
movement of the recip rocating saw in the cutting operation when the saw is deeply inserted 
into an oral cavity. Components of power linkage device 7 are arranged [inside of] in the neck 
2. 

Neck 2 [can] m^ be formed in a straight linear lype, or in a bent type if necessary, as 
shown in FIG. 4. In a bent type neck, it is possible to adjust a proceeding direction (approach 
direction) of die neck and a linear movement direction (bone cutting direction) of die saw blade 
by the bent angle of die neck. 



Head case 3 provides [is for ensuring] a movement space for [of] slider 6, and is 
structured to have a mimmmn size within a scope of allowing a minimum stroke distance of the 
saw, so that a smooth operation of the saw can be achieved when the saw is inserted into an 
oral cavity. 

When the ranee of the stroke pitch distance [of the saw] is 2.5mm to 3mm (which is the 
same as the stroke pitch distance of the slider; designated [denoted] as "L" in FIG. 1), the head 
case has a width of approximately 5mm and a length of approximately 12mm [in a sectional 
surface], thus ensuring a greater movement space for [of] the slider to maximize the [and the 

\^ minimum] stroke pitch distance of the saw. Furthe rmore, free control of the bone cutting 

13 directions and angles can be achieved. 

# Referring to FIG. 3. sfSllider shaft 5 is installed in[side of] tiie head case 3 in order to 

¥ induce a Imear movement of slider 6. Here, tiie slider shaft 5 is preferablv shaped as a hexagon 

jU ["1 sectional siuface] so as not to be warped during a linear reciprocatmg movement of slider 6. 

jjf When ttie neck 2 is a straight line type, ^ slider shaft 5 may have a variation of approximately 

a 90° with respect to tiieneck 2, to thereby achieve a variety of bone cutting directions in 

conformity with the shapes of cutting portions of the bones. 

The above-mentioned hexagonal shape of the shder shaft is for preventing a warpage 

during slider movements, and can be preferablv formed as a cylindrical shaft as shown in FIG. 

2b[a], wherein two slider axes [are] maybe arranged in parallel to each other so as to prevent 

[a] warpage. 

Slider 6 performs a linear reciprocating movement along the slider shaft 5 within Ac 
head case 3, and has preferablv a hexagonal perforation 6a penetrating through a body of shder 
6. Shder shaft 5 is assembled into tiie perforation 6a. 
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At an outer surface of slider 6, at least one [a] screw hole 6b is formed for a 
replacement mounting of a saw blade or a file. 

Saw blade 8 or file 9 serves to cut a bone, and has at an end portion thereof at least one 
[a] coupling hole 8a or 9a so as to be coupled to tiie slider 6 using at least one [a] screw 10^[.] 
as seen in F IG. 5 , which illustrates saw blades 8 and files 9, both of which can have various 



shapes if necessary. 

In the present invention, various embodiments are possible according to the 
configurations of power linkage device 7 for converting rotation power to a Unear reciprocating 
movement of sUder 6 and transmitting the converted movement. Power linkage device 7^ as 
shown in FIGS[s]. 1 through 3^ [is those which] converts ttie rotating[on] movement of motor 4 
to a reciprocating movement of slider 6 using a linkage shaft 71a. Here, linkage shaft 71a is 
inserted into [inside of] the neck 2, so that both ends of linkage shaft 71a can be supported by 
[a] bearings 71b. At such a state, one end of linkage shaft 71a is directly coupled to the motor 4 
while the other end of hnkage shaft 71a has an expanded member 71c at which an eccentric 
groove 71d is formed. SUder 6 also has an eccentric groove 6c, and both bent ends of a pin 7 le 
are inserted into the eccentric grooves 7 Id and 6c, respectively. 

In the thus-structured power linkage device, rotati ng[ on] movement of motor 4 is 
transmitted to linkage shaft 71a, thus providing pin 71e with an eccentric movement at an end 
of linkage shaft 71a. Then, shder 6 to which the eccentric movement of pin 71e is transmitted 
slides along shder shaft 5 and thus moves in linear reciprocation perpendicular to linkage shaft 
71a. Such a hnear reciprocating movement of slider 6 is transmitted to the file or saw blade 
attached thereto, to thereby perform a bone cutting operation. 



Such a power linkage device has a[n extremely] simplified structure, providing 
conversion of rotating[on] movement of motor into a linear reciprocating movement^ and thus 
minimization of neck size. 

As shown in FIG. 4, a linkage shaft may be formed in a flexible cable shaft 71a', so that 
rotation thereof is enabled even when the neck portion is bent by a predetermined angle. This 
allows diversity of angles in approach directions and bone cutting directions. 

The power linkage device shown in FIG. 6 has another preferred [a] structure in that the 
handle portion converts rotation movement of motor 4 to a linear reciprocating movement at 
the slider using a Unk node. 

That is, a gear element 72a connected to a rotation shaft of motor 4 converts the 
direction of rotatiiig[on] movement of motor 4 into a right angle. Then, an eccentric wheel shaft 
72b is coupled to an end of gear element 72a. [, and an] L-shaped link 72c is employed inside 
of head case 3, so that the arrest point of hnk 72c can be fixed to head case 3 by a hinge 72d 
and the upper end of link 72c can be coupled to tiie sUder 6 by a hinge 72e. The lower end of 
link 72c is connected to the eccentric wheel by a rod 72f 

InJ[T]he above-described configuration^ [is that] tiie eccentric wheel shaft 72b [rotates] 
is rotated in accordance with the rotation of motor 4, and tiie rod 72f connected thereto 
performs crank movements [up and down] back and forth . Then, the crank movement is 
transmitted to a linear reciprocating movement by link 72c, thereby linearly reciprocating sHder 
6. 

The above-described configuration is advantageous in that a gear element which is 
required for changing the direction of power is provided to a handle portion which is not 
directly related to a bone cutting operation. In addition, internal components of the [a] head 



case to be directly inserted into bone cutting portion is formed of a thin plate, to thereby 
mmimize flie sizes of the head case and handle portion. 

FIG. 7 illustrates a modified configuration of the embodiment shown in FIG. 6 where 
shder shaft 5 is slanted with respect to neck 2. Here, a bone cutting direction is varied by an 
angle of approximately 90° with respect to the approach direction, and the angle of 90° may be 
reduced if necessary. Such a configuration may be apphed [in] regardless of the configuration 
of a power linkage device, and is effective for [bone] cutting a bone in a narrow portion. 

FIG. 8a illustrates another preferred configuration of a power hnkage device for 
converting a rotation movement of tiie motor into a straight linear movement using a lever 73e 
moving fi-om right and left in the drawing . An eccentric wheel 73a is coupled to an end of 
motor 4, and a second sUder 73c which performs a straight linear reciprocating movement 
along a shder shaft 73b is arranged inside of hmdle 1 and connected to eccentric wheel 73a. 
Slider 6 and second slider 73c are connected by a lever 73e having at a center thereof a rotation 
shaft 73d. 

The modified configuration of the embodiment as shown in FIG. 8b is also possible, 
wherein the power linkage device is bent at a center thereof focused in rotation shaft 73d. 

In such a configuration, the eccentric wheel and the second shder constitute a cam 
element so that the rotating[on] movement of the eccentric wheel can be directly converted into 
a straight line^ reciprocating movement of the second slider. In addition, the shder which 
constitutes a saw blade operation portion is provided with a straight linear reciprocating 
movement by the lever which performs ^ angular movement being centered at rotation axis 
73d. 



The above-described configuration is minimally disadvantageous in that a neck portion 
thereof becomes more or less larger since displacement at both ends of the lever becomes 
larger. However, the head case is formed integrally with the neck portion so as to allow a more 
smooth operation, and the width of the neck portion is increased in accordance with the 
displacement of lever being centered at the rotation axis which has least displacement, to 
thereby provide a wide field of view when the operation is performed [performing operation]. 

FIG. 9 illustrates a state of cutting the protrusion of a mandible into a circular shape 
using the reciprocating saw of the present invention. Here, oral cavity cutoff portion 102 is cut 
off first, and the saw blade is inserted theremto. Then, the direction of the handle is 
appropriately adjusted in order to perform a cutting operation. 

The direction of bone cutting to be performed by the saw blade is adjusted by means of 
appropriately adjusting the handle, and the direction of bone cutting forms an approximately 
90° angle with respect to the approach direction of the handle. Therefore, fi^ee change in 
direction being centered from oral cavity cutoff portion 102 as an axis is allowed, so that a 
desired cutoff operation can be rapidly performed. 

Specifically, an approach to an upper cutoff portion which was difficult to be performed 
with [in] a conventional oscillating saw can be easily performed. 

In the present invention, direction of &e handle and saw blade can be varied within a 
scope of approximately 90°, so that the cutoff surface and angle of the handle can be suitably 
adjusted in accordance with a change in angle of the saw blade. 

The present invention is advantageous in that Ae size of the saw blade operation portion 
is minimized to allow fi-ee operation and a wide field of view in a narrow space of flie oral 
cavity, the rotation power generated at the handle can be converted into a straight linear 



reciprocating movement of the saw blade operation portion, and the direction of cutting a bone 
[cutting] has an angle of approximately 90° with respect to the approach direction. Thus, a 
significantly high efficiency in a bone cutting operation can be achieved since the bone cutting 
operation is performed by the linear reciprocating movements. In contrast to [Differently from] 
a conventional sagittal type saw, the reciprocating saw of the present invention allows a smooth 
operation even in a narrow space, ensuring a wide field of view. The bone cutting surgery can 
be performed only by partially cutting the oral cavity. In addition, a portion such as [like] an 
upper cutoff portion of a mandible to which a conventional saw has [a] difficulty in 
approaching, can be easily approached and cutoff performed with [adopting] the present 
invention. 

As[S]aw or file of the present invention can be replaced by each other. Therefore, it is 
possible to rapidly replace a saw or a file with each other in accordance with the shapes of the 
cutoff portion. 

While the invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope of 
the invention. 



Marked-up Version of Claims in Accordance with 



Requirements under 37 C,F,R §1>121 



1 . (Amended) A reciprocating surgical tool [saw] for use in an oral cavity [bone cutting] 
operation, [in which said saw is made up of] comprising a handle, a neck extending[ed] from 
said handle at a first end , and a head case [to be] coupled to a[n] second end of said neck[,]; a 
motor [is] mounted inside of said handle[,]; a slider shaft [is] mounted inside of said head case 
having [to have] an angle of approximately 90° with respect to a longitudinal axis of said 
neck[ J; a slider movable [which moves] ina [straight] linear reciprocating[ly] direction along 
said slider shaft [is mounted,]; a tool member mounted to said slider for performing said oral 
cavity operation: and [said slider and a motor are coupled by] a power linkage device coupled 
between said sUder and said motor for converting rotation power of said motor into [a straight] 
linear reciprocating movement of said shder [and transmitting converted movement], whereby 
a direction of the oral cavitv [bone cutting] operation performed by said tool [a saw] member 
[or a file member attached] mounted to said slider forms an angle of approximately 90*^ with 
respect to the longitudinal axis of the neck [ an approach direction of said handle]. 

2. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1, wherein said power linkage device comprises [is structured in that] a 
linkage shaft [is] inserted into [inside of] said neck, such [so] that both ends of said Knkage 
shaft are [can be] supported by a bearing, [and] one end of said linkage shaft being [is] directly 
coupled to said motor while the other end of said hnkage shaft has an expanded member at 
which an eccentric groove is fomied, [and said slider also has an eccentric groove,] and a pin, a 
first [b oth] bent end[s] of tiie [a] pin being [are] inserted into said eccentric groove[s] of said 



expanded member and a second bent end of the pin being inserted into an eccentric groove of 
said slider, respectively. 

3. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1, wherein said power linkage device comprises [uses] a gear element 
connected to a rotation shaft of said motor so as to convert tiie direction of rotation movement 
of said motor into a right angle[, and]; an eccentric wheel shaft [is] coupled to an end of said 
gear element[, and]; and an L-shaped link located within [is employed inside of] said head case, 
such [so] that an arrest point of said L-shaped link is [can be] fixed to said head case by a first 
hinge [and]^ an upper end of said L-shaped link being [can be] coupled to said slider by a 
second [ another] hinge, and a lower end of said L-shape link being [is] connected to an 
eccentric wheel by a rod. 

4. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1, wherein said power linkage device comprises [is structured in that] an 
eccentric wheel [is] coupled to an end of said motor[, and]; md a second slider for [which 
performs straight] linear reciprocating movement along a sUder shaft being position within [is 
arranged inside of] said handle for [so as to be] coupling[ed] to said eccentric wheel[,]i and 
wherein said shder and second shder are connected by a lever having at a center thereof a 
rotation shaft. 



Marked-up Version of the abstract in Accordance with 



Requirements nnder 37 C,F,R. Sl,121 



A reciprocating saw for use in oral cavity bone cutting operations, [in which] including 
[the saw consists of] a handle, a neck extended from the handle, and a head case to be coupled 
to an end of the neck [, a] A motor is mounted inside of the handle^ [, a] A shder shaft is 
mounted inside of the head case to form an angle of approximately 90° with respect to the neck, 
and [a slider which] moves ina straight Unear reciprocating[ly] direction along the slider shaft 
which is mounted^ [, and t]_The slider md tfie [a] motor are coupled by a power linkage device 
for converting rotational power of the motor to a straight linear reciprocating movement of 
slider [and transmitting the converted movement,] whereby a direction of flie bone cutting 
operation performed by a saw member or a file member attached to the sUder forms an angle of 
approximately 90"^ with respect to an approach direction of the handle, and provides a 
significantly high efficiency in bone cutting operations since the bone cutting operation can be 
performed in a narrow space, while ensuring a wide field of view. In addition, [a portion like] 
an upper cut-off portion of a mandible to which a conventional saw has a difficulty in 
approaching, can be easily approached and cut_off. 



SUBSTITUTE SPECIFICATION 
RECIPROCATING SURGICAL TOOL FOR USE AT VARIABLE ANGLES AND 



IN MULTIPLE DIRECTIONS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a surgical saw for use in a bone cutting operation, and 
more particularly, to a reciprocating saw for use in cutting oral cavity bone, when an oral 
cavity bone cutting operation is performed by a linear reciprocation movement of the 
reciprocating saw blade without restriction within an approach direction. 

2. Background Art 

Reciprocating saws for surgical cutting operations of oral cavity bone are commonly 
used in plastic surgery. Since a bone cutting operation is preferably performed in a narrow 
space of the oral cavity, it is required to minimize the size of the reciprocating saw used 
therein. In addition, the optimization of bone cutting directions significantly affects the degree 
of difficulty, in a required limited time period, and pre-treatment for a surgical operation will 
also add to optimization of the procedure. However, a conventional surgical cutting saw does 
not provide such optimization of the surgical procedure. 

As a conventional saw for surgical cutting operations, there are a sagittal saw, the saw 
blade of which is formed in the same direction as a handle thereof, as shown in FIG. 10, and an 
oscillating saw, the saw blade of which is formed to allow cuttings in a perpendicular direction 
with respect to a handle of the saw, as shown in FIGS, 1 la and 1 lb even though the saw is 



installed the same direction as the handle thereof. The sagittal saw has a problem in that 
changing cutting directions is not easy and a large extemal cutoff portion is inevitable to 
ensure a certain space required for inserting a saw and cutting a bone because the approach 
direction of the saw is the same as the du-ection of cutting a bone. The oscillating saw also has a 
problem in that the efficiency of the cutting operation is low and determining the direction for 
bone cutting is extremely difficult to form a circular shape. 

For example, when a protruding portion of a mandible 100 has to be removed by being 
cut in a circular shape, the sagittal saw has an excellent cutting force. However, as shown in 
FIG. 10, an additional cut-off portion 101 is required to be formed at an outer skin, which 
delays a recovery time period and makes the surgical operation more comphcated. The 
oscillating saw is advantageous in that the pre-cutoff portion can be minimized by inserting the 
saw blade thereof after partially cutting the oral cavity (oral cavity cutoff portion 102). 
However, as shown in FIG. 11a, when an upper portion of the mandible is cut-off (at point p), 
the saw handle is caught by the oral cavity cutoff portion 102, which causes difficulty in 
determining directions and angles. 

A typical oscillating saw is generally used when a bone cutting operation is performed 
in a direction of an angle different from the direction of the saw handle. However, if the angle 
is not perpendicular to the handle, i.e., if the angle is not 90° with respect to the handle, or a 
circular action is partially included, the cutoff operation is inefficient. (Referring to FIG. 1 lb, 
when the cutting operation is to be performed in x-axis direction, the efficiency of cutting 
operation is degraded since a circular action occurs, forming an arc at x-y surface.) 



Smnmarv of the Invention 

Therefore, it is an object of the present invention to allow an easy change in cutoff 
angle in a narrow space, minimization of a pre-cutoff portion, and enhancement in efficiency of 
the cutoff operation. 

To accomplish the above object of the present invention, there is provided a 
reciprocating saw for use in a cutoff procedure for oral cavity bone, when the saw blade 
operation portion has a minimized size so as to allow for its effective use in a narrow space, 
and a saw blade or a file reciprocates linearly while maintaining a predetermined angle with 
respect to an approach direction, to thereby allow a firee setup of bone cutting directions. 

Brief Description of the Drawings 

FIG.l is a side sectional view of a reciprocating saw according to the present invention; 

FIG. 2a is a side elevational view of the reciprocating saw shown in FIG. 1; 

FIG. 2b is a side partial sectional view of a reciprocating saw having two shder axes 
according to a preferred embodiment of the present invention; 

FIG. 3 is an exploded perspective view of a shder coupling portion for the saw blade 
according to the present invention; 

FIG. 4 is a side sectional view of a modified configuration of a reciprocating saw shown 
in FIG. 1 ; 

FIG. 5 illustrates several types of saw blades and files for use with the present 

invention; 

FIG. 6 is a side sectional view of another preferred embodiment of a reciprocating saw 
according to the present invention; 



FIG. 7 is a side sectional view of a modified configuration of the reciprocating saw 
shown in FIG. 6; 

FIGS. 8a and 8b are sectional views of another preferred embodiment of the present 
invention; 

FIG. 9 is a side elevational view showing the reciprocating saw when the reciprocating 
saw of the present invention is in use ; and 

FIGS. 10, 11a, and 1 lb illustrate configurations and use states of a conventional sagittal 
saw and a conventional oscillating saw. 

DETAILED DESCRIPTION OF THE PREFERED EMBODIMENTS 

A preferred embodiment of the present invention will be described hereinbelow with 
reference to the accompanying drawings. In the following description, like reference numerals 
identify similar or identical elements throughout the several views, while well-known functions 
or constructions are not described in detail so as not to obscure the invention in unnecessary 
detail. 

Referring to FIGS. 1 through 3, a reciprocating saw of the present invention includes a 
handle 1, a neck 2 which is extended firom the handle 1, and a head case 3 coupled to the other 
end of neck 2. In detail, handle 1 includes in the case of the handle 1, a motor 4, and head case 
3 includes a slider shaft 5 which forms an angle of approximately 90° with respect to 
longitudinal direction of the neck 2. Slider 6 is mounted on slider shaft 5, and saw blade 8 is 
mounted to slider 6 to perform a linear reciprocating cutting motion along the slider shaft 5. 
SUder 6 and motor 4 are connected by a power linkage device 7 for converting the rotating 
power of motor 4 into a linear reciprocating cutting motion of slider 6 and transmitting the 



converted motion to a saw 8 or a file 9 attached to the slider 6, which performs a liner 
reciprocating cutting motion. 

Handle 1 is preferably shaped as a cylinder to which the force of an operator is applied 
when a bone cutting operation is performed. Handle 1 includes in the cylinder case of handle 1 
a motor 4, and outside thereof a switch la which turns on/off the motor 4 so as to control the 
cutting operation of the reciprocating saw. 

Neck 2 connects the head case 3 with the handle 1, and is extended firom the handle 1 in 
such a manner that the size of neck 2 is minimized to facilitate the movement of the 
reciprocating saw in the cutting operation when the saw is deeply inserted into an oral cavity. 
Components of power linkage device 7 are arranged in the neck 2. 

Neck 2 may be formed in a straight Unear type, or in a bent type if necessary, as shown 
in FIG. 4. In a bent type neck, it is possible to adjust a proceeding direction (approach 
direction) of the neck and a linear movement direction (bone cutting direction) of the saw blade 
by the bent angle of the neck. 

Head case 3 provides a movement space for slider 6, and is structured to have a 
minimum size within a scope of allowing a minimum stroke distance of the saw, so that a 
smooth operation of the saw can be achieved when the saw is inserted into an oral cavity. 

When the range of the stroke pitch distance is 2.5mm to 3mm (which is the same as the 
stroke pitch distance of the slider; designated as "L" in FIG. 1), the head case has a width of 
approximately 5nim and a length of approximately 12nmi, thus ensuring a greater movement 
space for the slider to maximize the stroke pitch distance of the saw. Furthermore, firee control 
of the bone cutting directions and angles can be achieved. 



Referring to FIG. 3, slider shaft 5 is installed in the head case 3 in order to induce a 
linear movement of slider 6. Here, the slider shaft 5 is preferably shaped as a hexagon so as not 
to be warped during a linear reciprocating movement of shder 6. When the neck 2 is a straight 
line type, the slider shaft 5 may have a variation of approximately 90° with respect to the neck 
2, to thereby achieve a variety of bone cutting directions in conformity with the shapes of 
cutting portions of the bones. 

The above-mentioned hexagonal shape of the slider shaft is for preventing a warpage 
during slider movements, and can be preferably formed as a cylindrical shaft as shown in FIG. 
2b, wherein two slider axes may be arranged in parallel to each other so as to prevent warpage. 

Shder 6 performs a linear reciprocating movement along the slider shaft 5 within the 
head case 3, and has preferably a hexagonal perforation 6a penetrating through a body of slider 
6. Slider shaft 5 is assembled into the perforation 6a. 

At an outer surface of shder 6, at least one screw hole 6b is formed for a replacement 
mounting of a saw blade or a file. 

Saw blade 8 or file 9 serves to cut a bone, and has at an end portion thereof at least one 
couphng hole 8a or 9a so as to be coupled to the shder 6 using at least one screw 10, as seen in 
FIG. 5, which illustrates saw blades 8 and files 9, both of which can have various shapes if 
necessary. 

In the present invention, various embodiments are possible according to the 
configurations of power linkage device 7 for converting rotation power to a linear reciprocating 
movement of shder 6 and transmitting the converted movement. Power linkage device 7, as 
shown in FIGS. 1 through 3, converts the rotating movement of motor 4 to a reciprocating 
movement of shder 6 using a linkage shaft 71a. Here, linkage shaft 71a is inserted into the neck 



2, so that both ends of linkage shaft 71a can be supported by bearings 71b. At such a state, one 
end of linkage shaft 71a is directly coupled to the motor 4 while the other end of linkage shaft 
71a has an expanded member 71c at which an eccentric groove 7 Id is formed. Slider 6 also has 
an eccentric groove 6c, and both bent ends of a pin 71e are inserted into the eccentric grooves 
71 d and 6c, respectively. 

In the thus-structured power linkage device, rotating movement of motor 4 is 
transmitted to linkage shaft 71a, thus providing pin 71 e with an eccentric movement at an end 
of linkage shaft 71a. Then, slider 6 to which the eccentric movement of pin 71 e is transmitted 
shdes along shder shaft 5 and thus moves in linear reciprocation perpendicular to linkage shaft 
71a. Such a linear reciprocating movement of slider 6 is transmitted to the file or saw blade 
attached thereto, to thereby perform a bone cutting operation. 

Such a power linkage device has a simphfied structure, providing conversion of rotating 
movement of motor into a linear reciprocating movement, and thus minimization of neck size. 

As shown in FIG. 4, a linkage shaft may be formed in a flexible cable shaft 71a', so that 
rotation thereof is enabled even when the neck portion is bent by a predetermined angle. This 
allows diversity of angles in approach directions and bone cutting directions. 

The power linkage device shown in FIG. 6 has another preferred structure in that the 
handle portion converts rotation movement of motor 4 to a linear reciprocating movement at 
the slider using a link node. 

That is, a gear element 72a connected to a rotation shaft of motor 4 converts the 
direction of rotating movement of motor 4 into a right angle. Then, an eccentric wheel shaft 
72b is coupled to an end of gear element 72a. L-shaped link 72c is employed inside of head 
case 3, so that the arrest point of link 72c can be fixed to head case 3 by a hinge 72d and the 



upper end of link 72c can be coupled to the slider 6 by a hinge 72e. The lower end of link 72c 
is connected to the eccentric wheel by a rod 72f 

In the above-described configuration, the eccentric wheel shaft 72b is rotated in 
accordance with the rotation of motor 4, and the rod 72f connected thereto performs crank 
movements back and forth. Then, the craiik movement is transmitted to a Unear reciprocating 
movement by link 72c, thereby linearly reciprocating sHder 6. 

The above-described configuration is advantageous in that a gear element which is 
required for changing the direction of power is provided to a handle portion which is not 
directly related to a bone cutting operation. In addition, intemal components of the head case to 
be directly inserted into bone cutting portion is formed of a thin plate, to thereby minimize the 
sizes of the head case and handle portion. 

FIG. 7 illustrates a modified configuration of the embodiment shown in FIG. 6 where 
slider shaft 5 is slanted with respect to neck 2. Here, a bone cutting direction is varied by an 
angle of approximately 90° with respect to the approach direction, and the angle of 90° may be 
reduced if necessary. Such a configuration may be appUed regardless of the configuration of a 
power linkage device, and is effective for cutting a bone in a narrow portion. 

FIG. 8a illustrates another preferred configuration of a power hnkage device for 
converting a rotation movement of the motor into a straight linear movement using a lever 73e 
moving firom right and left in the drawing. An eccentric wheel 73a is coupled to an end of 
motor 4, and a second slider 73c which performs a straight linear reciprocating movement 
along a slider shaft 73b is arranged inside of handle 1 and connected to eccentric wheel 73a. 
Slider 6 and second slider 73c are connected by a lever 73e having at a center thereof a rotation 
shaft 73d. 



The modified configuration of the embodiment as shown in FIG. 8b is also possible, 
wherein the power linkage device is bent at a center thereof focused in rotation shaft 73d. 

In such a configuration, the eccentric wheel and the second sUder constitute a cam 
element so that the rotating movement of the eccentric wheel can be directly converted into a 
straight linear reciprocating movement of the second slider. In addition, the shder which 
constitutes a saw blade operation portion is provided with a straight linear reciprocating 
movement by the lever which performs an angular movement being centered at rotation axis 
73d. 

The above-described configuration is minimally disadvantageoxis in that a neck portion 
thereof becomes more or less larger since displacement at both ends of the lever becomes 
larger. However, the head case is formed integrally with the neck portion so as to allow a more 
smooth operation, and the width of the neck portion is increased in accordance with the 
displacement of lever being centered at the rotation axis which has least displacement, to 
thereby provide a wide field of view when the operation is performed. 

FIG. 9 illustrates a state of cutting the protrusion of a mandible into a circular shape 
using the reciprocating saw of the present invention. Here, oral cavity cutoff portion 102 is cut 
off first, and the saw blade is inserted thereinto. Then, the direction of the handle is 
appropriately adjusted in order to perform a cutting operation. 

The direction of bone cutting to be performed by the saw blade is adjusted by means of 
appropriately adjusting the handle, aad the direction of bone cutting forms an approximately 
90° angle with respect to the approach direction of the handle. Therefore, fi-ee change in 
direction being centered fi-om oral cavity cutoff portion 102 as an axis is allowed, so that a 
desired cutoff operation can be rapidly performed. 



Specifically, an approach to an upper cutoff portion which was difficult to be performed 
with a conventional oscillating saw can be easily performed. 

In the present invention, direction of the handle and saw blade can be varied within a 
scope of approximately 90°, so that the cutoff surface and angle of the handle can be suitably 
adjusted in accordance with a change in angle of the saw blade. 

The present invention is advantageous in that the size of the saw blade operation portion 
is minimized to allow free operation and a wide field of view in a narrow space of the oral 
cavity, the rotation power generated at the handle can be converted into a straight linear 
reciprocating movement of the saw blade operation portion, and the direction of cutting a bone 
has an angle of approximately 90° with respect to the approach direction. Thus, a significantly 
high efficiency in a bpne cutting operation can be achieved smce the bone cutting operation is 
performed by the Unear reciprocating movements. In contrast to a conventional sagittal type 
saw, the reciprocating saw of the present invention allows a smooth operation even in a narrow 
space, ensuring a wide field of view. The bone cutting surgery can be performed only by 
partially cutting the oral cavity. In addition, a portion such as an upper cutoff portion of a 
mandible to which a conventional saw has difficulty in approaching, can be easily approached 
and cutoff performed with the present invention. 

A saw or file of the present invention can be replaced by each other. Therefore, it is 
possible to rapidly replace a saw or a file with each other in accordance with the shapes of the 
cutoff portion. 

While the mvention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 



changes in form and details may be made therein without departing from the spirit and scope of 
the invention. 



WHAT IS THE CLAIMED IS: 

1. A reciprocating surgical tool for use in an oral cavity operation, comprising a handle, 
a neck extending from said handle at a first end, and a head case coupled to a second end of 
said neck; a motor mounted inside of said handle; a slider shaft mounted inside of said head 
case having have an angle of approximately 90° with respect to a longitudinal axis of said neck; 
a slider movable in a linear reciprocating direction along said slider shaft; a tool member 
mounted to said slider for performing said oral cavity operation; and a power linkage device 
coupled between said sUder and said motor for converting rotation power of said motor into 
linear reciprocating movement of said slider, whereby a direction of the oral cavity operation 
performed by said tool member mounted to said slider forms an angle of approximately 90° 
with respect to the longitudinal axis of the neck. 

2. A reciprocating surgical tool according to Claim 1, wherein said power linkage 
device comprises a linkage shaft inserted into said neck, such that both ends of said linkage 
shaft are supported by a bearing, one end of said Hnkage shaft being directly coupled to said 
motor while the other end of said Unkage shaft has an expanded member at which an eccentric 
groove is formed, and a pin, a first bent end of the pin being inserted into said eccentric groove 
of said expanded member and a second bent end of the pin being inserted into an eccentric 
groove of said slider, respectively. 

3. A reciprocating surgical tool according to Claim 1, wherein said power Unkage 
device comprises a gear element connected to a rotation shaft of said motor so as to convert the 
direction of rotation movement of said motor into a right angle; an eccentric wheel shaft 
coupled to an end of said gear element; and an L-shaped link located within said head case 
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such that an arrest point of said L-shaped link is fixed to said head case by a first hinge, an 
upper end of said L-shaped link being coupled to said slider by a second hinge, and a lower end 
of said L-shape link being connected to an eccentric wheel by a rod. 

4. A reciprocating surgical tool according to Claim 1, wherein said power linkage 
device comprises an eccentric wheel coupled to an end of said motor; and a second sUder for 
linear reciprocating movement along a slider shaft being position within said handle for 
coupling to said eccentric wheel; and wherein said slider and second slider are connected by a 
lever having at a center thereof a rotation shaft. 

5. A reciprocating saw for use in an oral cavity bone cutting operation, 
comprising: 

a handle; 
a motor; 

a linkage for converting rotating power of said motor into linear reciprocating 
movement; 

a shder shaft mounted at and end of said linkage having an angle of approximately 90^ 
with respect to the linkage; and 

a slider, for attaching one of a saw and a file, which moves reciprocatingly along said 
slider shaft, whereby a direction of a bone cutting operation performed by the saw or file 

attached to said slider forms an angle of approximately 90'' with respect to a longitudinal axis 
of said handle. 

6. A reciprocating saw according to Claim 5, fixrther comprising a switch for tu rnin g 
on/off the motor. 



7. A reciprocating saw according to Claim 5, wherein said linkage includes: 

a linkage shaft connected between the motor and the sUder for transmitting the rotating 
power from the motor to the sUder; 

the shder having at least one eccentric groove; and 

a pin having a pair of bent ends, such that one bent end is inserted into the eccentric 
groove of the shder while the other end is inserted into an eccentric groove of the hnkage shaft, 
whereby the rotating power of the motor is converted into linear reciprocating movement of 
slider. 

8. A reciprocating saw according to Claim 7, further comprising at least one bearing to 
support the linkage shaft. 

9. A reciprocating saw according to Claim 7, wherein the linkage has a curved shape 
for adjusting a working direction and bone cutting direction. 

10. A reciprocating saw according to Claim 5, wherein the hnkage includes: 

a gear element consisting of two gears perpendicularly engaged with each other , one of 
which is connected to a rotation shaft of said motor and the other of which connected to an 
eccentric wheel shaft, in order to convert a direction of rotation movement of said motor into a 
right angle; 

the eccentric wheel shaft being connected to a rod so that the rotating power of the 
gear is transferred to the rod; 

the rod being connected to a lower portion of an L-shaped link so that the reciprocating 
movement of the rod is transmitted to the lower portion of the L-shape link; and 
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an upper portion of the L-shaped link being connected to the slider such that it pivotably 
moves up and down along the sUder by transmitted movements of the rod through a hinge, 
whereby the rotating power of the motor is converted into a linear reciprocating movement of 
slider. 

1 1. A reciprocating saw according to Claim 10, wherein the L-shape link is installed in 
a head case at an end of the linkage opposite said handle. 

12. A reciprocating saw according to Claim 5, wherein said linkage includes: 
a eccentric wheel coupled to an end of the motor; and 

a second slider connected to the eccentric wheel and for reciprocating movement along 
the slider shaft; wherein the sUder is connected to the second slider by a lever having at a center 
thereof a rotation shaft. 

13. A reciprocating saw according to Claim 12, wherein the lever has a bent shape. 
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RECIPROCATING SAW FOR USE IN VARIABLE ANGLE AND MULTIPLE DIRECTION 



Field of the Invention 

The present invention relates to a unique saw for use in esthetic 
facial bone surgery, and more particularly, to a modified reciprocating 
saw for use in mandibular angle resection in which the mandibular angle 
can be resected by a linear reciprocation movement of saw blade without 
being restricted in approach direction. 

Background Art 

Several types of saw have been used in esthetic mandibular angle 
resection surgery. Since bone cutting operation is performed in a narrow 
space of oral cavity, it is required to minimize the saw used therein. 
In addition, optimization in bone cutting direction affects 
significantly to the degree of difficulty, required time period, and 
final outcome of the operation. However, conventional surgical cutting 
saws do not provide such an optimization. 

As a conventional saw for surgical cutting operation, there is a 
conventional reciprocating saw of which saw blade is formed in the same 
direction as a handle thereof, as shown in FIG. 10, and an oscillating 
saw of which saw blade is formed to allow cuttings in perpendicular 
direction with respect to a handle of the saw, as shown in FIGs. 11a and 
lib. The conventional reciprocating saw has a problem in that direction 
change is not easy and an external skin incision is required and an 
intraoral incision becomes large so as to ensure space required for 
insertion and bone cutting since the approach direction and bone cutting 
direction are the same. The oscillating saw has a problem in that 
efficiency of cutting operation is low since cutting movement is on a 
part of a circle, and determination on the direction for bone cutting is 
extremely difficult since approach and motion of the shaft are limited 
by adjacent structures. 

For example, when a protruded portion of a mandible angle 100 has 
to be removed by being cut in a circular shape, the conventional 
reciprocating saw shows an excellent cutting force. However, as shown in 
FIG. 10. an additional incision 101 is required to be formed at an outer 
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skin, which delays recovery time period and makes surgical operation 
more complicated. The oscillating saw is advantageous in that the 
incision is made only in oral cavity (intraoral incision 102). However, 
as shown in FIG. Ua, when an upper portion of the mandible angle is 
cut-off (at point p), the saw handle and the shaft are caught by the 
limited intraoral incision 102 and the body of zygoma, which causes 
difficulty in determination on direction and angle, 

A typical oscillating saw is employed when bone cutting operation 
is performed in an angle different from the direction of the saw handle. 
However, if the angle is not perpendicular to the handle, i.e., if the 
angle is not 90° with respect to the handle, a circular action is 
partially included, thus making cutoff operation inefficient, (referring 
to FIG. lib, when cutting operation is to be performed in x-axis 
direction, efficiency of cutting operation is degraded since a circular 
action occurs, forming an arc at x-y surface) 

Additionally, oscillating saw blade has limited width, so it is 
very difficult to cut the end of bone to be resected in the same 
direction with that of primary position. 

Summary of the Invention 

Therefore, it is an object of the present invention to allow an 
easy change in cutting angle in a narrow space, minimization in 
incision, and enhancement in an efficiency of intraoral bone surgery. 

To accomplish the above object of the present invention, there is 
provided a new type of saw for use in intraoral bone surgery, 
particularity mandibular angle resection in which saw operation portion 
to be inserted has a minimized size so as to allow an effective use in a 
narrow space, and saw blade or file reciprocates linearly at a state 
maintaining a predetermined angle with respect to an approach direction, 
to thereby allow a free setup of bone cutting direction and angle. 

Brief Description of the Drawings 

FIG .l illustrates a basic configuration of a reciprocating saw 
according to the present invention; 

FIG. ..,2a^ illustrates an external shape of the reciprocating saw 
shown in Fig, 1; 
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FIG. 2b illustrates a reciprocating saw having two slider axes 
according to an embodiment of the present invention; 

FIG. 3 is a perspective view illustrating a configuration of a 
slider coupling portion according to the present invention; 

FIG. 4 illustrates a modified configuration of a reciprocating 
saw according to the present invention; 

FIG. 5 illustrates saw blade and file adopted to the present 
invention; 

FIG. 6 illustrates a reciprocating saw according to another 
embodiment of the present invention; 

FIG. ^^illustrates a modified configuration of the reciprocating 
saw shown in FIG. 6; 

FIGs. 8a and 8b illustrate still another embodiment of the 
present invention; 

FIG. 9 illustrates a state where the reciprocating saw of the 
present invention is applied; 

FIG. JLO illustrate configuration and use state of an conventional 
reciprocating saw; and 

Figlla, llb^ illustrate configuration and use state of an 
oscillating saw. 

Detailed Description of the Invention 

Referring to FIGs.l through 3, a reciprocating saw of the present 
invention includes a handle 1, a neck 2 which is extended from handle 1, 
and a head case 3 coupled to an end of neck 2. In detail, handle 1 has 
inside thereof a motor 4, and head case 3 has inside thereof a slider 
shaft 5 which forms an angle of approximately 90^ with respect to neck 
2. Slider 6 is mounted to perform a linear reciprocating motion along 
slider shaft 5. Slider 6 and motor 4 are connected by a power linkage 
device 7 for converting rotation power of motor 4 into a linear 
reciprocating motion of slider 6 and transmitting the converted motion. 
Thus, a saw 8 or a file 9 attached to slider 6 performs a liner 
reciprocating motion. 

Handle 1 is shaped as a cylinder to which force of an operator is 
applied when bone cutting operation is performed. Handle 1 includes 
inside thereof motor 4, and outside thereof a switch la which turns 
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on/off motor 4 so as to control the cutting operation. 

Neck 2 connects head case 3 with handle 1, and is extended from 
handle 1 in such a manner that the size of neck 2 is minimized so as not 
to disturb the cutting operation when the saw is deeply inserted into an 
oral cavity. Components of power linkage device 7 are arranged inside of 
neck 2. 

Neck 2 can be formed in straight line type, or in bent type if 
necessary, as shown in FIG, 4. In a bent type neck, it is possible to 
adjust a proceeding direction (approach direction) of the neck and a 
linear movement direction (bone cutting direction) of the saw blade by 
the bent angle of the neck. 

Head case 3 is for ensuring movement space of slider 6, and 
structured to have a minimum size within a scope of allowing a minimum 
stroke distance of the saw, so that a smooth operation of the saw can be 
achieved when inserted into an oral cavity. 

When the stroke distance of the saw is 2.5mm to 3mm (which is the 
same as the stroke distance of the slider; denoted as "L" in FIG. 1), 
the head case has width of approximately 5mm and length of approximately 
12nun in sectional surface, thus ensuring movement space of the slider 
and the minimum stroke distance of the saw. Further, free control of the 
bone cutting direction and angle can be achieved. 

Slider shaft 5 is installed inside of head case 3 in order to 
induce linear movement of slider 6. Here, slide shaft 5 is shaped as a 
hexagon in sectional surface so as not to be warped during a linear 
reciprocating movement of slider 6. When neck 2 is straight line type, 
slider shaft 5 may have a variation of approximately 90"^ with respect to 
neck 2, to thereby achieve a bone cutting direction in conformity with 
the shape of cutting portion of the bone. 

The above-mentioned hexagonal shape of the slider shaft is for 
preventing a warpage during slider movement, and can be formed as a 
cylindrical shaft as shown in FIG. 2a, wherein two slider axes are 
arranged in parallel to each other so as to prevent a warpage. 

Slider 6 performs a linear reciprocating movement along slider 
shaft 5 within head case 3, and has a hexagonal perforation 6a 
penetrating through a body of slider 6. Slider shaft 5 is assembled into 
perforation 6a. 
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At an outer surface of slider 6, a screw hole 6b is formed for a 
replacement mounting of saw blade or file. 

Saw blade 8 or file 9 serves to cut bone, and has at an end 
portion thereof a coupling hole 8a or 9a so as to be coupled to slider 6 
using a screw 10. 

FIG. 5 illustrates saw blade 8 and file 9, both can have various 
shape if necessary. 

In the present invention, various embodiments are possible 
according to the configuration of power linkage device 7 for converting 
rotation power to a linear reciprocating movement of slider 6 and 
transmitting the converted movement. Power linkage device 7 as shown in 
FIGs. 1 through 3 is those which converts rotation movement of motor 4 
to a reciprocating movement of slider 6 using a linkage shaft 71a. Here, 
linkage shaft 71a is inserted into inside of neck 2, so that both ends 
of linkage shaft 71a can be supported by a bearing 71b. At such a state, 
one end of linkage shaft 71a is directly coupled to motor 4 while the 
other end of linkage shaft 71a has an expanded member 71c at which an 
eccentric groove 71d is formed. Slider 6 also has an eccentric groove 
6c, and both bent ends of a pin 71e are inserted into eccentric grooves 
71d and 6c, respectively. 

In the thus-structured power linkage device, rotation movement of 
motor 4 is transmitted to linkage shaft 71a, thus providing pin 71e with 
an eccentric movement at an end of linkage shaft 71a. Then, slider 6 to 
which the eccentric movement of pin 71e is transmitted slides along 
slider shaft 5 and thus moves in linear reciprocation. Such linear 
reciprocating movement of slider 6 is transmitted to the file or saw 
blade attached thereto, to thereby perform bone cutting operation. 

Such a power linkage device has an extremely simplified 
structure, providing conversion of rotation movement of motor into a 
linear reciprocating movement and minimization of neck size. 

As shown in FIG. 4, a linkage shaft may be formed in a flexible 
cable shaft 71a'. so that rotation thereof is enabled even when the neck 
portion is bent by a predetermined angle. This allows diversity of angle 
in approach direction and bone cutting direction. 

The power linkage device shown in FIG, 6 has a structure in that 
the handle portion converts rotation movement of motor 4 to a linear 
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reciprocating movement at the slide using a link node. 

That is, a gear element 72a connected to a rotation shaft of 
motor 4 converts direction of rotation movement of motor 4 into a right 
angle. Then, an eccentric wheel shaft 72b is coupled to an end of gear 
element 72a, and an L--shaped link 72c is employed inside of head case 3, 
so that the arrest point of link 72c can be fixed to head case 3 by a 
hinge 72d and the upper end of link 72c can be coupled to slider 6 by a 
hinge 72e. The lower end of link 72c is connected to the eccentric wheel 
by a rod 72f . 

The above-described configuration is that eccentric wheel shaft 
72b rotates in accordance with the rotation of motor 4. and rod 72f 
connected thereto performs crank movement up and down. Then, the crank 
movement is transmitted to a linear reciprocating movement by link 72c, 
thereby linearly reciprocating slider 6. 

The above-described configuration is advantageous in that a gear 
element which is required for changing the direction of power is 
provided to a handle portion which is not directly related to a bone 
cutting operation. In addition, internal component of a head case to be 
directly inserted into bone cutting portion is formed of a thin plate, 
to thereby minimize size of the head case and handle portion. 

FIG. 7 illustrates an embodiment where slider shaft 5 is slant 
with respect to neck 2. Here, bone cutting direction is varied by an 
angle of approximately 90"" with respect to the approach direction, and 
the angle of QQ"" may be reduced if necessary. Such a configuration may 
be applied in regardless of the configuration of a power linkage device, 
and is effective for bone cutting in a narrow portion. 

FIG. 8a illustrates configuration of a power linkage device for 
converting rotation movement of motor into a straight linear movement 
using a lever moving right and left. An eccentric wheel 73a is coupled 
to an end of motor 4, and a second slider 73c which performs straight 
line reciprocating movement along a slider shaft 73b is arranged inside 
of handle 1 and connected to eccentric wheel 73a. Slider 6 and second 
slider 73c are connected by a lever 73e having at a center thereof a 
rotation shaft 73d. 

The configuration as shown in FIG. 8b is also possible, wherein 
the power linkage device is bent at a center thereof focused in rotation 
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shaft 73d. 

In such a configuration, the eccentric wheel and the second 
slider constitute a cam element so that the rotation movement of the 
eccentric wheel can be directly converted into a straight line 
reciprocating movement of the second slider. In addition, the slider 
which constitutes a saw blade operation portion is provided with a 
straight line reciprocating movement by the lever which performs angular 
movement being centered at rotation axis 73d. 

The above-described configuration is disadvantageous in that a 
neck portion thereof becomes more or less larger since displacement at 
both ends of the lever becomes larger. However, the head case is formed 
integrally with the neck portion so as to allow more smooth operation, 
and the width of the neck portion is increased in accordance with the 
displacement of lever being centered at the rotation axis which has 
least displacement, to thereby provide a wide field of view when 
performing operation. 

FIG. 9 illustrates a state of cutting the protrusion of a 
mandible angle into a circular shape using the reciprocating saw of the 
present invention. Here, intraoral incision 102 is made first, and the 
saw blade is inserted thereinto. Then, the direction of the handle is 
appropriately adjusted in order to perform a cutting operation. 

Therefore, it is easy to cut the upper end of mandible angle by 
using exchangeable long blade. 

The direction of bone cutting to be performed by the saw blade is 
adjusted by means of appropriately adjusting the handle, and the 
direction of bone cutting forms approximately 90° with respect to the 
approach direction of the handle. Therefore, free change in direction 
being centered from oral cavity incision 102 as an axis is allowed, so 
that a desired cutoff operation can be rapidly performed. 

Specifically, an approach to an upper cutoff portion which was 
difficult to be performed in a conventional oscillating saw can be 
easily performed. 

In the present invention, direction of handle and saw blade can 
be varied within a scope of approximately 90°, so that the cutoff 
surface and angle of the handle can be suitably adjusted in accordance 
with change in angle of saw blade. 
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The present invention is advantageous in that size of saw blade 
operation portion is minimized to allow free operation and field of view 
in a narrow space of oral cavity, the rotation power generated at the 
handle can be converted into a straight line reciprocating movement of 
the saw blade operation portion, and the direction of bone cutting has 
an angle of approximately 90° with respect to the approach direction. 
Thus, a significantly high efficiency in bone cutting operation can be 
achieved since the bone cutting operation is performed by the linear 
reciprocating movement. Differently from a conventional reciprocating 
saw, the new reciprocating saw of the present invention allows smooth 
operation even in a narrow space, ensuring a wide field of view. The 
bone cutting surgery can be performed only by intraoral incision. In 
addition, a portion like an upper cutoff portion of mandible angle to 
which a conventional saw has a difficulty in approaching, can be easily 
approached and cutoff adopting the present invention. 

Saw or file of the present invention can be replaced by each 
other. Therefore, it is possible to rapidly replace saw or file with 
each other in accordance with the shape of the cutoff portion. 

While the invention has been particularly shown and described 
with reference to preferred embodiments thereof, it will be understood 
by those skilled in the art that various changes in form and details may 
be made therein without departing from the spirit and scope of the 
invention. 
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WHAT IS CLAIMED IS: 

1. A reciprocating saw for use in oral cavity bone cutting 
operation, in which said saw is made up of a handle, a neck extended 
from said handle, and a head case to be coupled to an end of said neck, 
a motor is mounted inside of said handle, a slider shaft is mounted 
inside of said head case to have an angle of approximately 90^ with 
respect to said neck, a slider which moves straight linear 
reciprocatingly along said slider shaft is mounted, and said slider and 
a motor are coupled by a power linkage device for converting rotation 
power of said motor to a straight linear reciprocating movement of 
slider and transmitting converted movement, whereby direction of bone 
cutting operation performed by a saw member or a file member attached to 
said slider forms an angle of approximately 90"" with respect to an 
approach direction of said handle. 

2. A reciprocating saw for use in oral cavity bone cutting 
operation according to Claim 1, wherein said power linkage device is 
structured in that a linkage shaft is inserted into inside of said neck, 
so that both ends of said linkage shaft can be supported by a bearing, 
and one end of said linkage shaft is directly coupled to said motor 
while the other end of said linkage shaft has an expanded member at 
which an eccentric groove is formed, and said slider also has an 
eccentric groove, and both bent ends of a pin are inserted into said 
eccentric grooves of said expanded member and said slider, respectively. 

3. A reciprocating saw for use in oral cavity bone cutting 
operation according to Claim 1, wherein said power linkage device uses a 
gear element connected to a rotation shaft of said motor so as to 
convert direction of rotation movement of said motor into a right angle, 
and an eccentric wheel shaft is coupled to an end of said gear element, 
and an L-shaped link is employed inside of said head case, so that an 
arrest point of said L-shaped link can be fixed to said head case by a 
hinge and an upper end of said L-shaped link can be coupled to said 
slider by another hinge, and a lower end of said L-shape link is 
connected to an eccentric wheel by a rod. 

4. A reciprocating saw for use in oral cavity bone cutting 
operation according to Claim 1, wherein said power linkage device is 
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Structured in that an eccentric wheel is coupled to an end of said 
motor, and a second slider which performs straight linear reciprocating 

movement along a slider shaft is arranged inside of said handle so as to 
be coupled to said eccentric wheel, and said slider and second slider 
are connected by a lever having at a center thereof a rotation shaft. 
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Abstract 

A reciprocating saw for use in oral cavity bone cutting operations, including a handle, a 
neck extended from the handle, and a head case to be coupled to an end of the neck. A motor is 
mounted inside of the handle. A slider shaft is mounted inside of the head case to form an 
angle of approximately 90° with respect to the neck, and moves in a straight linear 
reciprocating direction along the sUder shaft. The shder and the motor are coupled by a power 
linkage device for converting rotational power of the motor to a straight linear reciprocating 
movement of slider whereby a direction of the bone cutting operation performed by a saw 
member or a file member attached to the slider forms an angle of approximately 90° with 
respect to an approach direction of the handle, and provides a significantly high efficiency in 
bone cutting operations since the bone cutting operation can be performed in a narrow space, 
while ensuring a wide field of view. Li addition, an upper cut off portion of a mandible to 
which a conventional saw has a difficulty in approaching, can be easily approached and cut off 
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FIG 2b 
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FIG 8a 
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DETAILS OF FOREIGl 
ClAIMED UNDER 35 T 


T APPLICATION FROM WHICH PRIORITY 
J.S.C. 119 




Country 
Applig^tj.Qfi yp. 


Date o£ filing 


Date of issue 
( day . mon th , yesLX ) 


1« 




19 AuGTUSt 1999 




2 . 








3. 








4- 








5. 








6. 









(Added Page to Combined Declaration and Power of Attorney 
for Divisional, Continuation or CIP Application 
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CHECK PROPER BOX(ES) FOR AITY OF THE FOLLOWING 
ADDED PAGE{S) WHICH FORM A PART OF THIS DECLARATION 

Signature for subsequent joint inventors. 
Number of pages added 

Signature by administrator (trix) , executor (trix) or legal 
representative for deceased or incapacitated inventor. 
Number of pages added 

Signature for inventor who refuses to sign or cannot be 
reached by person authorized under 37 C.F.R. »1.47. 
Number of pages added . 

* * * 

Added pages to combined declaration and power of attorney for 
divisional, continuation, or continuation-in-part (CIP) 
application. 

Number of pages added 

* * * 

Authorization of attorney(s) to accept and follow 
instructions from representative. 

*** 

If no further pages form a part of this Declaration then end 
this Declaration with this page and check the following item. 

This declaration ends with this page. 
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